Examinee and examiner plays a pivotal role in educational grading system. Perception of experts in evaluating student's answer script is of vital significance. Multiple experts evaluating students' academic performance involves epistemic uncertainty which can be modelled using fuzzy set theory. How many evaluators/experts are almost similar in their perceptual subjective evaluation of the students answer paper? In other words, how many experts are reliable for a particular evaluation task with defined possibility level? The paper addresses the issue of the selection of similar examiners using fuzzy relational calculus. The case study reveals that all twenty evaluators agree to one another considering the similarity measures on fuzzy sets. The computed Fleiss Kappa coefficient is 0.74 which signifies excellent agreement between all the twenty experts.
Introduction
Probability theory based on two valued logic including Bayesian statistics has been the basis of the research efforts in modeling uncertainty in the evaluation of student's answer script.In the recent past, the "concept of partial belief"-backbone of fuzzy set theory [37] [38] , is increasingly used in educational grading system. In this quest, several researchers [3] , [12] , [13] , [14] , [15] , [16] , [23] , [26] , [29] , [30] , [31] , [33] , proposed novel approaches in educational grading systems. One of the important aspects in the evaluation of an academic performance of a student is to identify of an expert evaluator-a teacher. http://www.ispacs.com/journals/jfsva/2015/jfsva-00267/ International Scientific Publications and Consulting Services
In general, deficiencies in validity [24] and reliability [34] have been observed in expert judgements using psychometric analysis experiments. Similar findings are reported by agricultural judges [9] , physicians [6] [4], clinical psychologists [25] , parole board members [2] , court judges [5] , clinical psychologists [20] , meteorologists [36] , forecasters [21] , and nurses [11] . It can be argued that there will be variability in expert's perception in evaluation of an answer script. Shanteau, J. [17] , identified the association between task characteristics and asymptotic expert behavior. Throughout good or bad performance can be observed among experts. Expert performance solely depends on the nature of task. Use of multiple experts and / or multiple methods in combination can be used to take decision with high confidence [28] . Selection of experts from available pool is not a random process. Using psychometric theory some methods are suggested by Marco R. Steenbergen [22] . To increase reliability and similarity index the cardinality of objects to be evaluated should be is greater or equal to the cardinality of experts to avoid linear dependencies which may distort the results. In summary, probability theory based on two values logic including Bayesian statistics has been the basis of the research efforts in modeling uncertainty in the evaluation of student's answer script. How many teachers are almost similar in their subjective judgment while evaluating students' answer script? In other words, how many teachers are reliable for a particular evaluation task with defined possibility level? In this paper, the authors have made an attempt to address this issue via fuzzy sets theory with focus on fuzzy relational calculus. The paper is organized as follows: Section 2 relates to mathematical preliminaries, while an approach to select the teachers for students' evaluation based on fuzzy sets theoretic operations and fuzzy relational calculus is described in Section3. The case study for selecting fuzzy similarity based examiner/teacher is covered in Section 4. Results and Discussion of the case study are discussed in Section 5. Concluding remarks is an integral part of Section 6.
Preliminaries and notations
This section briefly describes fuzzy set theoretic operations and fuzzy relational calculus used in the paper: ([32] , [39] and [38] ), [19] .
Step 1: Calculate
Step 2: If
and stop. Otherwise, go to step 3.
Step 3: 
where, n is the cardianlity of the universe of discourse and q is the family parameter. [18] 
Approach
Elicitation and aggregation of expert's knowledgebase having similar perceptions/opinions tend to yield better results in formulation of multi-expert knowledge based system. Therefore, there is a need for analyse of variation of subjective judgement of every expert before the actual evaluation process will gets start. Experts perception in evaluating student performance can be expressed using linguistic variables as fuzzy sets like 'Very Poor', 'Poor', 'Average', 'Good', 'Very Good', etc. Membership of these fuzzy sets may vary from person to person due to subjectivity in judgement. Knowledge representation of subjective judgment using fuzzy sets as a basis to identify similar experts can be used as an approach in the final selection of experts having similar perception for subjective evaluation of students answer scripts. Flowchart of methodology is shown in figure 2 . The Steps to follow for similarity calculation among experts are summarized below,
Step 1: The policy makers / administrators can decide the parameters (i.e. attributes or features) of an object need to be evaluated by an evaluator (e.g., academic performance of a student).
Step 2: Prepare the linguistic variables to be used to represent the subjective knowledge i.e. Fuzzy Set, for e.g., 'very poor',' poor', 'average',' good',' very good'.
Step 3: Collect the fuzzy sets defined by every expert. These fuzzy sets reflect individual's subjective scale of evaluation. All experts assign subjective membership as their partial / full belief in constructing fuzzy sets of all linguistic variables defined in step 2. between any two out of n experts. This similarity matrix usually results into a fuzzy tolerance relation satisfying reflexivity, and symmetry but not transitivity.
Step 6: Transform the fuzzy tolerance relation obtained from step five to a fuzzy equivalence relation of the experts using transitivity closure concept in max-min composition using definition 2.7.
Step 7: Find the partitions of experts (i.e. clusters) from the fuzzy equivalence relation obtained from step six for each linguistic variable at all alpha-cut (i.e. possibility) value.
Step 8: Compute the kappa coefficient for the dataset of every linguistic variable using definition 2.11. http://www.ispacs.com/journals/jfsva/2015/jfsva-00267/ International Scientific Publications and Consulting Services
Step 9: Analyse the expert's agreement using results obtained from step 7 and 8.
Step 10: Repeat step 4 to 9 for every linguistic variable.
Step 11: Compute the Fleiss kappa statistic for entire dataset of all linguistic variables to infer the overall agreement between all experts in similarity to express the fuzzy sets.
Step 12: Based on the partitions of experts obtained from step 7, ensure that all the evaluators agree to one another at an average alpha-value (i.e. possibility) with kappa value computed in step 11 and consider these examiners in further investigations by any other approach B.
Case Study
The case study relates to selection examiners / teachers for evaluating the answer script of students having similar evaluation perception. The examination answer script samples in subject 'Marathi' language were obtained from 237 secondary school students from three different institutions in Mumbai, India during academic year 2013-2014. Each student wrote 10-12 page solution with respect to 12 subjective questions. The questions selected in question paper can be used to assess students writing ability. Answers were evaluated using ten point rubric for our study from the Secondary School (SSC) Board, Maharashtra. Also, twenty subject matter experts (teachers) from different schools were identified for the answer scripts evaluation. All twenty evaluators belonging to 'Marathi' department of the SSC board evaluated every 237 answer scripts. This experiment helped us to observe the nature of consistency among all experts in evaluation process. Experts were trained before any evaluation begins with respect to assessment rubric scale and evaluation process. Before the evaluation process begins, each evaluator expressed their evaluation judgment based on their perception for each linguistic variable. Five satisfaction levels i g to award marks scored for the twelve questions are selected like 'very poor', 'poor', 'average', 'good', and 'very good'. Then all the twenty teachers constructed fuzzy sets for each linguistic variable. Evaluation process for the pilot study occurred in May, 2014. All twenty evaluators met together in central assessment examination room, school campus for evaluation. Each teacher was given answer script to grade. All teachers reported the students' performance on separate result sheet. Evaluators made no marking on the answer script. In evaluation process students' identity concealed using mask and identified using unique alphanumeric codes to preserve anonymity.
Results and Discussion
The computations for Fuzzy sets as a basis to Identify similar experts (PART A) are presented below. 1> Policy makers have decided the linguistic variables: 'very poor',' poor', 'average',' good',' very good' to express the evaluator's perception in assessment of student answerscripts. All twenty experts' opinions was sought expressing their subjective membership values foe each linguistic variable. among all twenty experts according to Flesiss guidelines to interprete the kappa. The case study infers that all the twenty teachers are almost similar in their opinion for expressing the membership values of all linguistic variables. All identified similar experts knowledgebase can be aggregated to formulate multi-expert knowledgebase for evaluating student's performance. The study in part-A relates to agreement of teachers only for fuzzy sets at a defined cut   level using similarity index. However, it is also very much important to verify similarity among teachers in performance evaluation of students answer script. All the twenty experts are considered in further study on students' academic performance as a basis to identify similar experts. 
Concluding Remarks
The paper confirms the utility of various similarity measures for comparing fuzzy sets expressed by multiple experts. The formalism proposed in this paper can be considered as an initial screening in expert selection process in any domain. Perception based modelling plays a vital role in student's academic performance evaluation. In our view, fuzzy set theory can play a pivotal role in modelling fuzziness (as a form of imprecision), vagueness, and ambiguity in educational grading system.
